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O P E N A C C E S S P a r t n e r www . t h r e a t e n e d t a x a . o r g I S S N 0 9 7 4 -7 9 0 7 ( O n l fi n e ) | I S S N 0 9 7 4 -7 8 9 3 ( P r fi n t ) B u fi l d fi n g e v fi d e n c e f o r c o n s e r v a fi o n g l o b a l l y J o u r n a l o f T h r e a t e n e d T a x a P u b l fi s h e r / H o s t F o r F o c u s , S c o p e , A fim s , P o l fi c fi e s a n d G u fi d e l fi n e s v fi s fi t h t p : / / t h r e a t e n e d t a x a . o r g / A b o u t _ J o T T . a s p F o r A r fi c l e S u bm fi s s fi o n G u fi d e l fi n e s v fi s fi t h t p : / / t h r e a t e n e d t a x a . o r g / S u bm fi s s fi o n _ G u fi d e l fi n e s . a s p F o r P o l fi c fi e s a g a fi n s t S c fi e n fi fi c M fi s c o n d u c t v fi s fi t h t p : / / t h r e a t e n e d t a x a . o r g / J o T T _ P o l fi c y _ a g a fi n s t _ S c fi e n fi fi c _M fi s c o n d u c t . a s p F o r r e p r fi n t s c o n t a c t < fi n f o@ t h r e a t e n e d t a x a . o r g > Andaman & Nicobar Islands are a chain of 572 islands surrounded by Coco Channel in the north, Great Channel in the south, Andaman Sea in the east and the Bay of Bengal in the west. These islands are biologically diverse with extensive fringing reefs around the continental shelf in the east, while a barrier reef is also found in the western region which is 350km away from the coast (Venkataraman et al. 2003) . The fascinating marine biodiversity of Andaman & Nicobar Islands emphasises the scope of a wide range of faunal communities to work with. Studies on corals, fishes, molluscs, crabs, sea anemones and planktons of Andaman & Nicobar Islands have been carried out from a very early date, while the ascidians are least studied from these areas. The ascidians are well known primitive chordates, common in the coral reef ecosystem, and the only group of chordate to represent retrogressive metamorphosis as a developmental pattern (Ruppert et al. 2004) . Ascidians exhibit an ample range of habitat from intertidal zone to greater depth of ocean up to 6,500m (Kott 1969) . Ascidians are studied worldwide due to their fouling and invasive nature (Lambert 2002; Minchin et al. 2006; Lengyel et al. 2009; Locke 2009 ) and for their phylogenic importance (Wada 1998; Corbo et al. 2001; Monero & Rocha 2008) . The taxonomical studies on Indian ascidians were mainly based on the coast of the Indian peninsula and a total of 388 species were also recorded (Meenakshi et al. 2003) . Seven non-indigenous species were reported from Thoothikudi Port, India (Jaffarali et al. 2014 The present paper deals with the taxonomic characters and distribution of two newly recorded aplousobranch ascidian species under two families from Indian waters, of which the family Diazonidae is reported for the first time from Indian waters.
Material and Methods
Ascidians were collected using self contained underwater breathing apparatus (SCUBA) diving gear during June to October, 2014 in Andaman group of islands (Image 1). Defecation of collected samples were carried out with magnesium sulphate crystals and then narcotized with menthol crystals following Meenakshi et al. (2003) and preserved with 4% formaldehydeseawater solution. Dissection was carried out under Labomed CZM4 microscope and digitization of detailed anatomy was carried out under Leica M205A stereo zoom microscope. Identification of the specimens was made in conjunction with Tokioka (1953), Monniot & Monniot (2008) , and Kott (1990) following the taxonomic characters described by them. The specimens were registered and deposited in the National Zoological Collections of Zoological Survey of India, Port Blair.
Results
Two species of ascidians were recorded as new to Indian waters from around Andaman Islands. The taxonomical details with distributional pattern are illustrated below. Test is delicate anteriorly but became firm posteriorly, with many irregular protuberances on the test surface (Image 2b). Basally the test produced ramified root-like extensions to adhere to the sand surface, sometimes sands are embedded in the posterior part of the test. The embedded sands, shell fragments and coral rubbles are hard to remove from these extensions. Didemnid ascidians and other organisms are attached with the abdominal test. Collected specimens have completely transparent thoracic test along with translucent abdominal test. Both the branchial and atrial apertures have six lobes. Yellow coloured ocelli between each lobe in both the branchial and atrial apertures are clearly visible underwater and also persist in the preserved state (Image 2c). Terminal branchial aperture and antero-dorsal atrial aperture are directed upwards. A blue ring-like structure is also noticeable surrounding the branchial aperture though it is interrupted at the mantle over peritrabecular area and at the end of the endostyle (Image 2a), a blue line runs along the endostyle and both are found in situ as well as in the preserved state. No conspicuous yellow spot was found in the test. A yellow coloured pigment spot was clearly visible on the mantle over the peritrabercular area and at the end of endostyle while a yellow coloured ring like structure was found surrounding the anal border, traces were also found in the preserved specimen. A pinkish abdomen which is situated entirely posterior to . Test is more transparent in the upper region than the abdominal region but never glassy as stated by Kott (1990) . A blue band is observed which runs along the endostyle. Basally test forms massive stalks. Stalks of zooids adhere to each other. Internal structures: Zooids are mostly 2.5cm long with about 1cm thorax and 0.7cm abdominal loop (Image 5c) with 11 longitudinal thoracic muscles, extends along the length of gut loop (as stated by Kott 1990) (Figs. 5d; . About seven large tentacles are found around the branchial aperture forming an outer row, the inner row contains 18 smaller tentacles all about same size (Image 7a). The dorsal tubercle is a vertical slit like structure. There are about 15-21 rows (Image 5c) containing about 60 stigmata (62 stigmata and 68 stigmata found on rows which are counted) on each side of the branchial sac. Transverse vessels form a non-serrated smooth membrane like structure between the rows of stigmata. No internal longitudinal vessels are found. Vertical gut loop enclosed in the gonads (Image 7b). Ovary contains more than 10 ova. No brood pouch containing embryos are found as stated by Kott (1990) . Larvae are found in the peribranchial cavity (Image 7c). A mature larva was found similar with the depiction given by Kott (1990) (Image 7d,e) . Distribution: India: Andaman Islands; Australia; Indonesia; Japan; Palau Islands; Philippines (Kott 1990); and Solomon Islands.
Discussion
Most of the species under Rhopalaea are tropical in nature except Rhopalaea cloneyi, Rhopalaea neapolitana and Rhopalaea nordgardi (Kott 2006) . Clavelina robusta also exhibit tropical western pacific distribution. These newly recorded two species will increase the database of ascidian fauna of Andaman Islands, as well as from India. More extensive studies are required in future to document additional species of ascidians from Indian waters.
